A comparison was made of the survival of 28 leptospiral serotypes in Fletcher semisolid medium and in the same medium containing a basal layer of Fletcher medium plus 0.7% of agar and 0.5% of activated animal charcoal. A year after culture, more motile leptospires were observed by microscope examination in the biphasic medium. Two years after culture, 4 serotypes grown in the biphasic medium and 11 in Fletcher medium did not show motile cells. Nineteen of the serotypes maintained in Fletcher medium and 25 in the biphasic medium for 2 years grew on subculture into Fletcher medium. Subcultures from the biphasic medium showed the characteristic leptospiral ring growth earlier during the incubation period.
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At present, a simple, reliable method for the prolonged maintenance of leptospiral cultures which consistently produces satisfactory results has not been reported. The common procedure involves periodic subculturing at 3-month intervals into fresh semisolid media, since storing of leptospiral strains by freezing at -79 C or lyophilization has not been consistently successful (2, 4) . Liquid nitrogen refrigeration has been found to be effective in preserving strains by several laboratories (1) but the method is expensive and more suitable to leptospiral reference laboratories which maintain large numbers of Leptospira isolates.
Manew (6) reported that Leptospira strains could be maintained in a double-layer medium consisting of an agar layer of Korthof medium overlayed with the same medium containing 10% rabbit serum without agar. Leptospires were found to survive up to 8 months, and 87% of the cultures retained their viability. This medium was found to be of value in the control of evaporation. Addition of charcoal to culture media has been used successfully in the adsorption of bacterial metabolites which alter the survival of the mycobacterial organisms (5) .
The present study examines the effectiveness of incorporating a basal agar layer containing animal-activated charcoal to Fletcher media (3) for the long-term storage of 28 Leptospira serotypes.
MATERIALS AND METHODS
Cultures. The 28 Leptospira cultures selected to study the effect of a biphasic culture medium on leptospiral survival were obtained from the reference strain collection, Leptospirosis Unit, Pan American Zoonoses Center, Ramos Mejia, Buenos Aires, Argentina, and included the serotypes indicated in Tables  1 and 2 .
All the stock cultures are maintained in Fletcher semisolid medium (3) (Difco) containing 10% pooled rabbit serum. The cultures are routinely subcultured at 3-month intervals, incubated at 30 C until they develop the characteristic ring growth, and then are maintained in the dark at room temperature (about 27 C).
Fletcher medium. Fletcher semisolid medium (3) (Difco), containing 10% pooled rabbit serum, was aseptically dispensed in 6.0-ml amounts into screwcap test tubes. These tubes were inactivated the following day at 56 C for 1 h.
Biphasic charcoal medium. Three milliliters of Fletcher semisolid medium (Difco) without added rabbit serum and supplemented with 0.7% agar (Difco) and 0.5% animal-activated charcoal (bone) were dispensed into screw-cap test tubes. These tubes were autoclaved for 15 min at 15 lb of pressure (121 C), shaken to uniformly suspend the charcoal particles, and rapidly immersed in a cold-water bath to solidify the agar.
Above this basal layer of solidified charcoal medium, 3 .0 ml of sterile Fletcher semisolid medium (Difco) with 10% pooled rabbit serum were aseptically overlayed.
Inoculation of tubes. One tube each of Fletcher medium and the biphasic medium was inoculated with 0.5 ml of a semisolid culture of each Leptospira strain studied. The inoculated cultures were incubated at 30 C and examined visually until well formed Dinger zones were evident; microscope examination revealed heavy growth of actively motile leptospires in the absence of contaminating microorganisms. The cultures were then stored at room LONG-TERM SURVIVAL OF LEPTOSPIRA temperature in the dark and examined microscopically for motile leptospires 1 year and, again, 2 years later.
Fresh tubes of Fletcher semisolid medium (3) (Difco) with 10% pooled rabbit serum were inoculated with 0.5 ml of each 2-year-old culture to recover the surviving organisms.
RESULTS
The relative survival of the 28 b Two-year-old cultures maintained in medium.
mates on the number of cells per high-dry-field revealed more leptospires in the biphasic medium.
After 2 years of storage, microscopy evidence of viability was observed in 17 and 24 serotypes grown in Fletcher and biphasic media, respectively. Subculture of all 2-year-old cultures into fresh Fletcher semisolid medium resulted in the recovery of 25 serotypes from those stored in the biphasic medium and only 19 from those maintained in Fletcher medium ( Table 2 ). The characteristic leptospiral ring growth was detected earlier after subculture in those serotypes which had been stored in bi-
